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SCOPING REVIEW

● Explored the ﬁndings related to resting-state functional connectivity and mathematical cognition to determine the depth of
literature and studies available.
○ The application of resting-state in math cognition has been limited. It is important to ﬁrst determine what has been
discovered in this ﬁeld so far.
● Resting-state analysis looks at the brain as it is awake but at rest, not actively undergoing any task. The brain is active even
during rest, allowing one to observe the intrinsic activity within the brain.
● Functional connectivity investigates how activity across brain regions are temporally correlated to infer functional coupling.
● Resting-state functional connectivity measures spontaneous neural activity which can help identify unique and
state-independent brain patterns thought to result from brain regions working together throughout development.
● Advantages for resting-state include ease of administration, no participant training involved, ease of standardization, and
ability to extend it to populations with neurological, psychiatric, or physical conditions.
● Searched major databases to include scientiﬁc articles, theses, and preprints.
● Trends in the literature were grouped into (1) individual diﬀerences, (2) group comparison between typically developing and
developmental dyscalculia, and (3) longitudinal approaches for development and learning.
INTRODUCTION
● Dyscalculia is a persistent neurodevelopmental disorder in which acquiring basic mathematical skills is diﬃcult, and is not due
to poor schooling, low intelligence, or neurological or motor disorders.
● Use of both task-based and resting-state connectivity allows for comparison of functional connectivity in the dyscalculic brain.
● Speciﬁcally, the following ROI clusters will be explored: 1) left inferior and superior parietal lobule and precuneus, 2) right
inferior parietal lobule and precuneus, 3) left inferior and middle frontal gyrus, 4) left superior frontal gyrus, 5) left insula, 6)
right insula, 7) right middle frontal gyrus, 8) left middle frontal gyrus, and 9) right middle frontal gyrus.
● Does functional connectivity in individuals with and without dyscalculia diﬀer during task-based and resting-state conditions?
METHODS
Participants : 68 children (mean age = 107.35 months, SD = 4.1 months; 30 male,
38 female; 30 math diﬃculty, 38 typically achieving)
Tasks :
● Arithmetic Task → single-digit arithmetic veriﬁcation task with three
conditions: Small Problems; Large Problems; and Plus 1 Problems
● Matching Task → number, shape, and face matching
● Resting-state → eyes open watching an Inscape abstract shape video

ANALYTICAL APPROACH
● Functional connectivity will be analyzed with
seed-voxel correlation mapping.
● Using a General Linear Model approach, the
temporal correlation between brain activity from a
given area to all other areas will be computed.
● One-sample t-tests will be computed on the
subject-speciﬁc correlation coeﬃcients to generate
functional connectivity maps within groups.
● Analysis of Variance (ANOVA) tests will be run to
assess the group- and task-related diﬀerences in
functional connectivity.
● The main eﬀect of group and the interaction
between group and task will also be assessed through
standard t-contrasts.
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